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COMPLETE SFBGIFICATION 

Improvemeiita relating to XSectrodialsrtic Cells 


We, Tbe PEHMnm CoMPiMT, LiiifirrED^ 
a BExd^ conqianyj of PenxMxdt Bouse, 
Qvanaex^xuty Avenue, Lcmdon, WA, do hfsce* 
)nr dedaie the inveittioxi, for nvliich we piay 
5 mat a patem may be granted to 12% axuf tbe 
method bv T^ich it is to be petfanned, to be 
partkala^ described in and by tiie f dlowing 

It is kaawR to lemove dissolved salts fma 

10 liquids hy pasang the Hquxd * m question 
diroug^ every alternate CDmpartment of a 
miilti*-campartment electiodia^tic odl in 
which the compartments are sqiaiated £rom 
one another by iom-setective monlnanes. 

15 Processes of diis kind are very smtabkle fox 
die demineralisation of water the passage 
of the water tiirou^ compartments each 
bounded on one side by a cation-selective 
metxibiane and on the other aide by an anion- 

70 selecdve membrane, while a second electro^ 
lyte (usually also water) flows thiou|^ iht le- 
iwiifl|tt£ r fl ffn f|fi g fiyii |gti^ f0 leccive the iofiB 
tcansportod Aion^ the nwipbranes by the 
dectdc current flowhig tfaroiigb the cdL 

25 When the total amount of dissolved solids m 
the water under treatment falla to about 500 
ppm or is no more than tins s^idally} it is 
necessary to opplf so high a vcAage to ^ cell 
that title process ceases to be ficnnomic 

30 It is also ham to fill the compartments 
with granular ion-exchange materiaL The 
advantage of doing this is that the overall 
electrical resistance is reduced whoa the cxm- 
centration of ionised dissohed solids in the 

55 Hqidd is low^ and consequently water ccffitain- 
ing less than 500 ppm total dissolved solids 
can be eooDomicalfy treated. 

The gramilar ion-exchange materials most 
widdy used at the present time are re^ beads 

40 of &om 0 J to 1 mm in diameter, Ntyw the 
use of gramiles sndi as lesm beads has several 
disadvantages. Firsts it is difficult to ensure 
diat they are initially distributed evenly with^ 
in a oosqmrtment and diat the several com- 

45 partments throu^ whidi the liqtdd to be 
treated usually flows in parallel streams are 

tPriee3t.6d.} 


evenly padced. If one compartment contains 
more ^anuks than another, less liquid wlH 
flow through it dian tiirough the other. Next it 
is difficult to keep the granutea in place in a 
compartmenL At the best the padced mass of 
gramxles becomes di^^aced by tl^ liquid, with 
the result that charniriltng with its atteiidant 
draw^backs occurs. It may even happen that 
Bomt of the giamiks are sw^ out of the com-* 
pamneot to lodge in and dog passage 
through which the liquid flows after leaving 
the compartmoxt. 

Again, tiie araemhly of a cdl containing 
granules is very tedious and it is difficult to 
prevent the graxmles from lodging between the 
surfaces wiiidi should mate to seal each com- 
partment frcmi the next Fm^er, ^^heie the 
packed mass of granules touches "die membrane 
faces the |eomecry of the mass is different 
from that m the remainder of the mass, and 
more liquid tends to flow along the wafls than 
throudi the bulk of the mass. This uneven 
flow u imdestraUe. Finally, if tiie omipart- 
meots arc padced with granules liie total re- 
sistance to the flow of tiie liquid is' increased 
and the cost of punqnng the liquid "dirouigh 
the cell is hig^ 

In our Application No. 40078/57 (Serial 
No. 877;Z39} we have described and churned 
odls in wiudi we use not beads but slms ci 
material having ionrexcfaange propertiea. 

In our present invention we use fibrous mats 
of ion-exchange resin. These mats pfaysicalfy 
resemble glass-fibre mats In con&asdng of ran- 
dom intedodoed fibres. Such a mat may be 
produced fay exttudiag a mixture of the resin 
and a bmicler^ e.g. a mixture as described in 
our Application No. 3956/58 (Serial No. 
858,137) tiirou^ nmnerous fine orifices to 
produce threads and allowing the dneads to 
move downwards cHxto a stmport to fodm a 
mat CoDveniendy die threads may be ^vered 
into appropriate leng^ as they move dowxi- 
wards. The diameter ctf tiie tln-eads is deter- 
mined essentially by the size of the spmneret 
orifices and may be, for example, fnim 70 to 
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250iS sbont 1502 beti^ a coovcpicDt dsa^ 
tm mats iJkm passage of Jujaid dizoogh 
tibe coixiparLifi£iits whUe increastDg liie ele&* 
tncal copJudivIty therein. 'Tine msts nuty be 
put id aE Ac oon^tartmenis bnt in geneial it 
Ja cDXKs^bi to put f^ f*n in tiiose comparts&ixta 
tbiofog^ 'wldcb tlie Uqoxd under tzeatmfint 
flows and in miiidi the dtec t xolyte co i i c c nt ca'* 
tton is or becomes low. 

Hie mats may aE bave uuiressdiange p»* 
pities of tnily one Jdnd, but & is deuced to 

xnatesdbl in a j^^it^lc ^^^j^ fi^siT ttrtfint^ v nf^ iti^ of 
bodi lands of tnateriRl gay be put m die conir 
padmen^ or use zm^ be made of a slog^ mat 
cnntRfning ' Mane fibres haying cationr-qcrfwnge 
properties and some having anion-eacchange 
properties die mat beioig made by extnidix;^ 
two reatos from difFfaciit oontainexB in sqcIl a 
way that the resultant ' threads intnmfngfe. 
' The mata may advaneagoously be of sob- 
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stantlally the same linear dimensions as die 
ooinparniients* They may mitiaUy be thicker 
dian the widths of the cGirqpartaienis and oom^ 
pleased wW. the whole assemb^ fonaing the 
cell is tightened up« 

1» A miihi-coaaiuffiment dectcodia^tfe odl 
in is^nch die oompartments are separated from 
one anodier by lon-sekcttve membranes^ and 
fibrous mats of ion-ezchange resin axe pro- 
vided m some or all of the ccm^artments to 
increa^ die electrical conductivity tfaetein 
^widle allowing the passage of liquid there- 
throu^bu 

2. A ceE aocoidxQg to daim 1 in whidi die 
mm are ctf sdistaaxdall^ the same linear 
dimensions as the c ouipar uueptR. 
For the .^mlicants :— 

GELt JENNINGS & EVERY, 
' Chartered Patent AgeotSj 
' 51/52, Qianceiy Lanc^ London, V»Q2. 


PROVISIONAL SPECmCATION 

Iinprovements rdating to Hectrodialytio GdDs 
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Wi^ Tm FBBMimT Company Lb^oisd, a 
MHiwuyj of PeniiLUlt Uonsc^ 
Gunnet^Miry Avenue^ London, do hereby 
declare this hxventksi tp be de&a&ed m the 
follofwiog statement:— 

In oor i^licadon No. 40078/57 (Serial 
-Na S77j339) we have described a multH 
co mpartiii ent ekctrodklytic cell m widdi the 
codxpaAznents are separated from one uuutLer 
by lon-selectrve membranes and the con^iart- 
mentB are filed with ion-exchange matenal in 
die fcnm <^ peoea baling at least one dimcDr 
siioxi) and pr^exably two dimensinnSi disdnctfy 
lareer than diosem ion-ezdiange resms beads 
.wmdi had previously been padbd in a cdL 
According to die present iuvoitlon we £11 
compartments of a cdl widi a fbrsm 'mat ci 
ion-^xdbange resio. Tliis mat physkally re- 
sembles ^ass-jSbie mats in CQOasdng of ran* 
dom intoiocloed fibres. Such a mat may oe 
produced by extrudtog- the . re^ throiigh 
numerous fine orifices to produce threads and 
allowing the threads to move downwards onto 
a support to form a mat Conremently die 


dneads may be severed into aimopriate 
lengdis as ther^ move downwards. The diar* 
meter of the tnreads is detennined essentially 
by the aze of die spinneret <»ci&ces and may 
for exanq>I^ ftom 70 to 25(^ about ISOi^ 
being acuuvudeDtaize. 

As In our previous invendon, the pieces 
fbroied by the mats xnajr all hare ion-exdaange 
prqiertiea of only one land, but if k is d^red 
to have Ixith .cation-exdiange and anionr- 
exchange maiecBil in a sin^ compartment^ 
pieces of both kmds of tnatosal may be put 
m the oompartmm^ or use may be made of a 
sinflje mat contaimng some fibres having 
catioDr-ex!diange properties and'some having 
anlon-^^liange p i o p ert i ie^ the mat bemg made 
by extruding two xestns from different coo- 
taineis hi audi a way diat the resultant direada 
intetmiqglei 

Per the iU^fdicaats: 

GILL> JENNINGS & EVERY, 
Chartered Patent Agaits, 
51/52, Oiancety Lanfi^ London^ 
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Leanifa^gton Sw: Ptimed fiff Her Mflj«aly^ Static 

FubUibed by The Patent Office 23, Sotttfaan^pton BnOdiqg^ Loota^ W.CJ^ from wUcb 

cnpfet nuGF be tibtabicd* 


